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mean transit time (MTT) and standardized uptake value (SUV) 
were determined for the following structures: GTVPET, GTVPT, 
GTVLN, as well as 5 mm and 10 mm margins from GTVPT and 
GTVLN. The 10 mm margin corresponds to the PTV and 5 mm 
margin was added to the analysis to study the signal changes 
in the PTV periphery. Voxel-wise Spearman correlations of 
perfusion parameters (BV, BF, MTT) and SUV were studied for 
each patient and each volume. Mean correlation coefficients 
corresponding to each structure were calculated to examine 
the population correlation. Moreover, correlations of mean 
BV, BF and MTT with SUVmean and SUVmax were tested. 
Differences of median values of mean BV, BF and MTT for 
various volumes among the patients population were 
investigated using paired Wilcoxon test. The significance 
level chosen for correlation study was 0.05 and for Wilcoxon 
test 0.01. 
Results: Based on the voxel-wise study no population-based 
correlation between perfusion parameters and SUV was 
found. A significant correlation was observed between mean 
MTT and SUVmean in the GTVPET of the PT (p=0.05) with a 
correlation coefficient of r = 0.73 for T1/T2 tumors and of r = 
0.55 for T3/T4. For both PTVPT and PTVLN, significant 
correlations between mean BF and SUVmean were found with 
the same correlation coefficient r = 0.44. Such dependencies 
were not observed for GTVPT and GTVLN, but the similar 
correlation was found for alone 5 mm (r = 0.50) and 10 mm (r 
= 0.44) margins from GTVLN. A difference was found for 
median value of BV between GTV and its 5 mm margin for PT 
and LN for all patients. This difference was observed for 
GTVPT corresponding to stage T3/T4, but was not significant 
for stage T1/T2. The median MTT was found to be 
significantly higher in GTVPT in comparison to its 5 mm 
margin. 
Conclusions: Tumor and surrounding normal tissue exhibit 
differential CT perfusion parameters. Analysis of PET and CT 
perfusion showed a positive correlation for SUVmean and MTT 
for the GTVPET. Therefore increased tumor perfusion and 
glucose metabolism seem to be part of a specific tumor 
physiology. Further studies are needed to investigate if 
specific tumor physiology predicts for response or resistance 
to radiotherapy.  
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Purpose/Objective: Neo-adjuvant chemoradiotherapy (nCRT) 
followed by surgery has become the standard treatment with 
curative intent for esophageal cancer patients. Despite the 
improved overall survival compared to surgery alone, the 
patients' quality of life (QoL) remains low due to the high 
burden of esophagectomy and high incidence of post-
operative complications. QoL would be improved by 
postponing surgery and a wait-and-see policy for patients 
with a complete pathological response to nCRT. Therefore, 
we investigated the feasibility of FDG-PET/CT derived 
variables to predict this pathological response. 
Materials and Methods: Patients with histologically proven 
esophageal cancer (stage IIA – IIIC) that received a baseline 
PET/CT scan 1-4 weeks prior to the start of the nCRT were 
included. A pre-surgery PET/CT scan was made 5-7 weeks 
after the last radiation dose. Gross tumor volumes (GTVs) 
were delineated on the baseline diagnostic PET/CT scan or 
were copied from the radiotherapy planning CT scan. The 
volume of the GTV and the mean, maximum and peak 
standard uptake values (SUVmean, SUVmax, and SUVpeak, 
respectively) within the GTV were determined. The 
metabolic tumor volume (MTV) was defined as the region 
with a SUV > 40% of SUVmax, and SUVmeanMTV was the mean SUV 
within this volume. The total lesion glycolysis (TLG) was 
defined as MTV x SUVmeanMTV. Tumor response to nCRT was 
evaluated using the Mandard regression classification (TRG 1-
5) on the pathological specimen after surgery. Patients were 
divided in responders (TRG 1-2) and non-responders (TRG 3-5) 
for statistical analysis. 
Results: Imaging and clinical results of 25 patients treated 
since mid-2012 were available. In total 28% (N=7) patients 
showed a pathological complete response (TRG 1) at the 
primary tumor site, and 32% (N=8) patients had a TRG 2, 
these patients were identified as responders. All other 
patients (40%, N=10) had a higher TRG and were defined as 
non-responders.  
Looking only at the baseline or pre-surgery scan was not able 
to show a significant difference between both groups for any 
of the investigated variables. However, the relative changes 
between the two PET/CT scans were prognostic. Responders 
had a significantly higher reduction in SUVmax (-50±26 vs. -
16±41, P=0.017), SUV-peak (-52±27 vs. -19±40, P=0.021) and 
SUVmeanMTV (-51±30 vs. -18±43, P=0.031), also shown in figure 
1. Multivariate analysis and external validation is ongoing. 
 
Conclusions: The relative change in FDG-uptake at the 
primary tumor site before and after nCRT has a prognostic 
value for response assessment of esophageal cancer patients. 
Responders showed a significantly larger decrease in uptake 
than non-responders. The prediction of pathological response 
using two PET/CT scans could be a useful method for future 
treatment decisions.  
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Purpose/Objective: Hypoxia is an important parameter 
influencing tumor progression and treatment efficacy in head 
and neck (HN) cancer. [18F]HX4 is a hypoxia PET tracer for 
the detection and quantification of tumor hypoxia. The aim 
of this study was first to investigate the test-retest 
repeatability of HX4 PET imaging and second to evaluate 
changes in spatio-temporal uptake of HX4 during 
radiotherapy.  
Materials and Methods: 10 HN cancer patients 
(NCT01075399) were included in the repeatability analysis. In 
these patients two sequential pre-treatment HX4 PET/CT 
scans were acquired within one week without any cancer 
treatment. Next, for 17 HN patients of an ongoing study 
(NCT01347281) HX4 PET images were acquired both before 
treatment and during the second week of radiotherapy 
(21±2Gy delivered). The maximum and mean standardized 
uptake values (SUVmax and SUVmean) of HX4 in the tumor were 
determined. In addition, the tumor-to-background ratio 
(TBRmax) was calculated. For the repeatability data-set, a 
Bland-Altman analysis was performed providing the mean 
difference in SUV uptake (mean ΔSUV) and a 95% confidence 
interval presented as an upper and lower limit of agreement. 
These limits were used to evaluate the change in spatial 
uptake stability of the hypoxia scans during radiotherapy. 
PET/CT images were registered and a voxel-wise comparison 
of the uptake was performed, providing a correlation 
coefficient.  
Results: A significant strong linear correlation of HX4 uptake 
between both pre-treatment scans was observed for all 
parameters: SUVmax (r=0.91, p<0.001), SUVmean (r=0.96, 
p<0.001), TBRmax (r=0.94, p<0.001). The relative differences 
were -3%±13% (SUVmax), -4%±8% (SUVmean) and 7%±16% 
(TBRmax). The voxel-wise analysis of the spatial uptake 
pattern within the tumor provided also a strong correlation 
(R=0.61±0.20). The upper and lower limit of agreement were 
and SUV of 0.20±0.07 and -0.13±0.10, respectively. This 
shows that also on a voxel level the SUV values are stable 
between both measurements. During radiotherapy a 
treatment effect larger than the test-retest repeatability was 
observed: significant decrease of SUVmean (-9±20%; p=0.01), 
SUVmax (-16±23; p=0.001) and TMRmax (-19±16%; p<0.001). 
Assessment of the spatiotemporal stability of the HX4 uptake 
before and during treatment provided an average correlation 
of 0.57±0.19, indicating in general a good spatiotemporal 
stability comparable to the test-retest study.  
 
 
Conclusions: Hypoxia PET imaging using HX4 provides reliable 
and repeatable results for patients with head and neck 
cancer. Repeated HX4 PET imaging to assess the hypoxic 
status of tumors before and during treatment shows a 
reduction in hypoxia larger than the test-retest repeatability, 
although the pattern of hypoxia on a voxel level remains 
similar. This opens strategies to guide hypoxia targeted 
treatments including hypoxia-specific drugs and radiation 
dose-painting.  
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Purpose/Objective: Neoadjuvant chemoradiotherapy (nCRT) 
can induce significant tumor downstaging before surgery, 
even resulting in a pathologic complete response (pathCR) in 
approximately 30% of patients. It is speculated that surgery 
might be safely omitted in this selected group of patients 
with a complete response. On the other hand, patients with a 
poor pathologic response to nCRT may benefit less from nCRT 
but are exposed to its toxicity. The aim of this study was to 
explore the value of diffusion-weighted magnetic resonance 
imaging (DW-MRI) for the prediction of response to nCRT in 
patients with esophageal cancer. 
Materials and Methods: This prospective study was approved 
by our institutional review board and patients provided 
written informed consent. Twenty patients presented at our 
center from May 2013 until May 2014 with newly diagnosed 
esophageal cancer that were planned to receive nCRT 
followed by surgery were included. Patients underwent MRI 
scanning with DW-MRI sequences within two weeks before 
nCRT (MRIpre), after 8-13 fractions (MRIduring), and three to 
nine weeks after completion of nCRT, prior to surgery 
(MRIpost). Transverse DW-MR images were acquired using three 
